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(57)Abstract 

PROBLEM TO BE SOLVED: To inexpensively produce a drawn tube excellent in the corrosion resistance of the inside face. 
SOLUTION: This method for producing a tube is the one in which the inside face of a cylindrical aluminum alloy billet is thermally 
sprayed with Zn or a Zn alloy, then this billet is subjected to hot extrusion, and next this extruded tube is subjected to drawing. 
The cylindrical aluminum alloy billet thermally sprayed with the Zn or Zn alloy is subjected to heat treatment at 350 to 500° C for 
1 to 48hr. Since a diffused layer is formmed between ther thermally sprayed layer and the core material, the thermally sprayed 
layer is hard to peel at the time of the drawing, and the tube excellent in the corrosion resistance of the inside face can be obtd. 
Furthermore, the tube can inexpensively be produced without requiring rolling equipment and cylindrical lining materials. 
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II O T , HiifEZnS BZn^# £ Stt L tz R fSJ# 
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lcZn£fc(*Zn£££)g**L, C^tTU^ h SWttlzJftM 

S^SlCfclxrs HWEZnSfcttZn-&3&$»l4LrcR«tt 
y^U^A^hfU-y MZ 350°CftLb 500*Ci^T<DS. 

iZZn^fcliZn^&^SgfttL. C<D£U-y h SBttlzJftfH 

Jt**lzfel\r, rt»A< 1 mml^±10nrnil^T<D^|fe£&4' 
<OWtt\Z 3QffC0L± 500TCJaT<&«Kr30#tiLt24B*M 
WT<D&&JI£ 1 Bttiltrc4:««*«fcT5ltttti: 

lzZn£fcliZn^:£:£j§*tU C^tTU^y h £tfttlzJ»M 

" OA^tfU >y Hz 350t:i^± 500°C1^T<E>S 

#1 mma±10mmttT<D3ltt&«4»rc*WlZ 300°C£Lt 5 
00 <> CJ^T^^^30^tt±24B#r 8 WTcO^S^ 1 fsUX 

(ROtf U-y HlPjft^fzZn$rcttZn^€:»»r5C:tS 

U:«*l*:9l»e^a-^©«»*aE. 
[»3R* 5 3 Zn£ Ac teZrr&££?8af L fc RJSttT >U 5 

ttKI*a3IE«a)WJttttflEtLfc5ia&^a--r©HJS 
[flt*H6] HalM[K 2. 3, 4, BtfHNfftrfMZ 

RfBttr;u$z:^A^#tru^ hzo.os— i.zvtxo 

Su 0.05-1.2wt*<DCu, 0.05— 2.0wtXO>Fe£^;&L. S 
gflAI fcT nTM*)^!!!** £ fc 5 R®#7 ^ 5 - K? 
tfU-y K $fcl*0.05~1.2wtJW>Su 0.05— 1.2wt*<E>C 
u. 0.05— 2.0wt%<DFe£^TL> 2.0wt%l^T<£Mru 2.0wt 
Xi^T<DMg. 2.0w«WT^Ni, 0.3wtXWT<DCr, 0.3wt* 
&T<DZr. 0.3wtXttTO>Tk 0.3w«fi(TOZnO 5 % 1 S 

*y h <Z>rtffiMz?g*t-r 5Zrr&£lz. Al£ 40wtXWT#*" 
U a«BZnt^»^«tt^6fc5 Zn-AlX-fr^ffl 

1 nuni^TO-^ a -7 lz JjDXT i T SW£14 



[ooo 1 3 

BOWtt^M * 4i 5 HA iz#® -eft * o 
[0OO23 

Til^-O a - x Mz-\£J\ S-3003^£g*- 

3.-7*&<Dftmz, JIS-3003^ct U«Mk*ttl=* 

fcjis-7072^^rt«u$nrrtffi(^i»ft^El*tir^ 
x^ iz is . atsggp s- s Ac &>mm ft iz h u . 

So ^Ac. KhllB»ia*»Lfc^a-^*(t: (38*) COrt 

f><. 3RS*r-l4^a-^rtM(z+»fcZnS^**Lr« 
**itSS«^fc:<, «>o^ai4rt»lz*!>o&r5fc» 

[00033 

4»ffitTlx.y KDrtffitzZn*^:liZn^ft^»*tL. Ctl$ 
MINI T*ff Bi L r / W 7 £ T 5 'A BS58-5 1 772^-^ 

ommj*4 7<Dgii!k\z\zmitoT'&z>tfs mic&um** 
- 7 iz rtm * n s j: 5 fc»^ a* *r y <DSit »a $ fc 

4ffll^2-3ftlzl4, y<0^fc«^(4«AMif 
tti $ £ iz 3 1 aar-Sti: ft±(f 5 c <b ^Ctt $ *i 

Hfflfbr^fciN^^r^So coJ:^fc 

m\.**ztiz*<) mmm nvittk&mjkm set ^^1^ 
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[0004] 

X> HiJEZn*rcl4Zn'&#**«LrcniBtt7;U^-^A 
^tfU y HZ 350lCtt± 500TCJilTOa*T? 1 B$W)fit 
±48*IHJttT«)lhtt31 Zt&fttktTZ WJfcttlz 

[ooo5] nr**2Ett4>ft9ii±. Rgtt7;u--5 

*y KZ)rtffilc2n*fett2n^Sr**tL, CO 

jtaxrs^a-roKa^aizas^r. wflwimmfiU: 

10rarattTO5lft#»+©»*tlZ 300TCJil± 500°Ci^TO 
S£T-30^±24B$fB]STO&«LS£ 1 BICLLlfcr C t 

[0 0 0 63 »3ftS3E«a>«WI4, RgttTJU-^ 

^i&SftfUrcR1SttT^5-0A^t:u^ Hz 350 
0®#|z 300lCJy± 500t:J^TOSJSr'305>J^±24^r B 1 
[00073 »#*4E««>»»tt* bfUvh©l*«fk 

»asfci*jfciiij»fflolRa)tru 9 nnJ»#i=zn*r=wzn 
****itr*c t**»fr*nwwiK 2, 3<di* 

[00083 »#S5E*g>*w** zn£fci*zn*&e 
SfttL^P3®tt7^^-^A^tru*y m=»t»«l3 

[00093 flF3ira6E*tOft91l** WlIK 2. 

3, 4> 5<D^rn^(zE««>»<ttti=«n^5ifts^ 

U-y HZ0.05- 1.2wt5KOSL 0.05—1 .2wtX©CLU 0.05— 
2. OwtftOFe £ L . SffiA I <t **T«M^*M*lfr 6 ft 5 
RM7JU_OA^^U «y K 3:fcte0.05~1.2w« 
OSk 0.05— 1.2wtX0>Cu, 0.05— 2.0wt5&OFe£#3rL, 
2.0w«ttTO)Mn. 2.0wt^TCOM6. 2.0wt56UTFONu 0. 
3wt%J^TOCr, 0.3wtS6iUTOZr. 0.3wtX£TFOTu 0.3w 

t ^^tbw^««5^ 6 to 5 nstt7 ;u ^ - o tr u 



■y hSJfll^ BuEtfU-y h Of*3® IZ^T SZn^lZ . 
Al« 40wtJWTF6*TU a»Znt^Fpr»W5p««5^6a: 
5 Zh-AI3lte*ejflii. «WHfttlK:J:U»6*i*»1#* 
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.ftn*«U:mE»MJ|OMM(zo^ra<rWtL. *« 

nif hwi=± c s Jtm«i/h$ ftmre. c ®mm**mh 
n&jtjy&^&mmmmTzm&itftdmmiztebu 

U. 1*lc1$&BB58-51772*&«© J: 5 tJMMfttl/W "/ 

iz»»a«*T*tt. z:o«Bas»iz»H^e>zn^ttik"r 
vtt (§ia») oi^j?^»< to5<tie#5^<oT% co 

5o IH»»liitttt^Hi:«TL, «MW*±Cfc£ 

mm<DM»<D&&iztjLZ>*,0>T'&%o mnmamzim 
'*£i*sitt£»G>s n H n*-f xiz£-?i*3#. M£*>mh* 

[00 1 1 3 **WI*COJ:53a:«IB«»*Bf$xTtt 

■5. Eti<D*9!«\ rtffilzZn£fcliZrv&££* 

*fL/cRMtt7^^-OA^tTU-y Hzgfc#l3I£Sfe 

5o o c*?sr-B$p H i^iB$rai*^ir*id:. 

* 48^m * ffl a 5 ftia w *D*ft a ^ h ^* ^ ^ y g^wr- 

totNo Lfc^oTlWfEtfUv hO^«LSIfe#l* 350°Ca 

± 5ooicaT©a*-ei B»iHtt±48*iinJaT«=iB*r 

So ±Kttt»Jttt<DjS^e 380r^± 480tWTT*3 
«Fl«Ja±24^|HJttlT^»(3H* LC^ftfr-C**. 
[00 1 23 »*M2E«©*SI4. ?ia^^F(z±C5 
^*t^ (Zn*fc(*Zn^4«) CDPJSI^. ?ia#^^lz|^ 

ssLrff^tLS. zzT-ms^mziio tzcnwttcomm. 
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it. #J»£lSjt(c|»±r5fc«>(z2I51JX±?Tor4jJ:u 
«»Wiztt^&i**#s*Li*. 300t:# 

tz 50TOfeffliL5tZna)**teJ:Z/Kfk^»L<a:yW 

U g»«n?ft U±(::Zn#*- a --?<Dftmz £ T?ffi 

tt***o**ficJtr»»«ftf»i* 3oori^± 5oo°cw 

ToaflfC30»B(±24»|yiJXTlz«ftrSA f . £*tefc 
W£1±<Dj&*>6 320°CW± 430°CJ^TT' 1 B*IHfi(±4B* 

[ooi 3] m&m3tzm<D§£m*. znmtzitzn<£&£ 

5o ft> *f^BB58-51772»4>a©J:5lzaftlHlfHiaJcJ|ft 

Coo i 4] **«i:fci\r, Mlr-±i:5MI^ 

lis aS<DZn^/rliZn^^«lttRSfi®<t LT$fclZ»» 

[0 0 153 HWttTJUS -OA^tTU y Hi, 7JU 

[Z * U Rattle L U , ««J^ 6 R WttdSUST Z>Z£ 

Wl:ftIL, *W$ft3Zn£fcl*Zrv&£#tt*L«< L 

•[0 0 16] Rf^tt7iU5 - OA^^tfU «y hOrtclQlC 
%m?Z>ZnWitz [tln^±(D g ^HilJ 7JUS = OA^i 

LO 0 *<Dm&\*. *»5£T-^S$ft3Zn3;fcliZn££ 
/f<£J¥£lift3fcOD^'y K&&<5f(z«^Ta>l*fc«>. ^ 

fc5o *#iz|i 300rovJ^±*r'^^Ch^M^ Ll> 0 
[zmmftttiV$<Dtft&&*>m&TZ>£, WZn&tzl* Zn-AI 

7-*»«>Sfci:fciMJ-e#3. 

[0017] *awizte^T, »»sjttM«axaiwi= 



Zn^S$^lcffi»S-&$1t5fctt)T?^5 8 S*fl*7 

;u$ - OA^tru y h^lID^Lrl^/d:l^tt^r-^Tor 

iDttLTTU&l^Zn* fcttZrr&Sfe#7;U$ -OA^IZ 
[00 1 8] L^L, 7JUS=^A^£fcfUy Hijtaflft 

u-y ho>^«fkaaoiis*fctt»iiijjfffloiBoiin»*» 
iz, mm&Tt? £ ?iz Lr^i^w-wca^ 

fcTU-y i!li*t*CDc*:? 
fc, aSff^ru51»r B WttloliQMHT?^5 0-30 

[0 0 19] *»*a>n»tt7^$ = 0A^4tf h 

<Dmmnm\z\t. ^(OT^^-^^^momrawa 

[0 0 2 0] *^^!Zfcl>r. RMtttru-y hlClix * 
a - :/0>»iSi::» L fcMMVttt £ 5ltttoX# PTABftfi* 
07)Uz^A^ttfflri?$o ^tf>S&li> Zn£fc 
l*Zrv&& (Zn#50wtJ5 li cfc 5 fc7 JU £ 

JUS x^A^£lz»LTfcl»ft«*£*rSfc0>-C» 
5o JIS-3003(zftH£*l5 AI-MnX^*, 

JIS-1100-^JIS-1050{zft^^n5*EAlS^. JIS-6063 
(zft*$tl«AI-Mg-Si»^*«j:t*^*lf etlSo 
[0 0 2 1 ] !S*3l6ffiSg(D^^li. tTU-y h(Cif#^ffl 

!9:«feSfi^5. Sili»«Ri±t»#r5. Si^S*< 0.0 
5wtX**-eii*o»s*^H-»-cft< . 1.2w«*«A5<k 
^0?|fe^S«TL> CCD^OJr^^Zn^/cli Z 
n-AlX^£**WLfc»#fc5ltt<»*. 3ltt«ttBr^ 
^C^<rj:^ 0 Lr : ^T> Sili 0.05w«l»±1.2w«tt 

[0 0 2 2] CuliC(7>^(zfclxrfi^Sg/«j:^l7L* 
T'$.5o tTU^y hrt®lzZn^rcli Zn-AI L 
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>b¥mLx LZ?o z<Dmm*mmi§i>mwz£§Lcm 
wmi* o.o5wtx*atrMi^<Dam7^+»(z»enr, i. 

Lfc^TCuO^Tgl* 0.05w«fi(±1.2wtmT- 
tt5^ *$lziao. lwtm±0.6wtS6ttT#S3: L 

ioo2 3] ?e\*&ihi&&®LmizL&mzm&> : 5>ftmz 

Wt5o ^<D£3rMI* 0.05wtXJaTX?tt*©3»*^+»' 
iiO.05— 2.0wt!K<l:-r^o 

[0 0 2 4] 2-0wtmTOMn. 2.0wt^TCDMgx 2.0wt!S 
l^TONU 0.3wt%J^Ttf>Cr> 0.3wt%JUT<DZr. 0.3wt^ 
T<BTi . 0.3wtXttTOZnli»ft^*3l?tt$H»r 
(zSBftir5ff*SBlra7C*-eft5. Mn. Ni> Cr. Zr. Ti€- 

tlTLJ^o 3:AcMg&<£t/Zn£±IE£^T^j!raT5£ 

[O0 2 5] tt±/K**W©3E:tt'&^©«»-C»5^. 

WfcLrsansti* v^, ±fEJa*h©7c*tt*n^tio. 

05wt% &TT-&tl\£^i*tlT^TtjM*>tz^o 

[0 0 2 6] fS*«6E«0^TMi, JWflEffl*onilf 
«y;u^ - 0A^#kTU *y hOrtM(zZn£/cte 40wtftW 
T<DAI^^^L«fflZni:^«W^««3*>6^5 Zn-AI 

tf>#£^T% SB*fr3Zrr&&£AI£40wt5S ttT#*Tt5 A 
I -Zn^-&£ (Z J®^ L/";Sft(i> AlrtMOwtSS ZmUZtwl 

[0 0 2 7] »|UJ»U*fl)»Hl«tt«KlnnittTO^a 



5lft»*CzZn3R*AJI^i(IAf*i«l^J:5C**t (If 
h) <Dmi&&ft&LT^Z>tz&>. 1 mmttT<E>f*3JP(Z+# 

[00 28] 

1 ) JIS-3003^/c(iJlS-1050CD7JU5 - 
.£©RWtttf U v H (^S400mm,rtS80ram, S$ 990mm) 
OrtffilzZnSfcl* Zn-AI^£S:S#JU CtlfcJftlHlf HI 
fc?iaStJ:yrt» O.ftnmOWlzinXLfc. ^IZCO 
l : *t$*H^^An/J:^^?lfel^T^S30mm> f^JP 
0.4nun©*-a--7£Lfc. &HW¥UilMJ<& tf U h OSftffl 

o/co ttCHmfttf l"9 httRttfcfU v hfc+CU Lrt 

Iz^BiJiraX L T ft® L fc 0 
[0 0 2 9] (JtKM 1 ) *5Kfc&3&. Zn^^t^ft^ 

[0 0 3 0] (JtttM2) ^S<k«LSm> Zn»»*lTa: 

[0031] 1 ) JIS-3003^3feE 

®(zJIS-7072-&*fi (rt»4t) £JEBK:J:y?7y KL 
O.4nm0>-?7 9 K«£JIS-7072-&£fflO£rt<»lZL 

[0032] »6*ifc^i— 7£«<*50mm(zffl»rU C 

(#Zn®) WiT»77*>7Lr*>^tL 
fc. C(D^>y;U^O Y7k (C|1-300ppnu SO42-IOOPP 
nu Cu2 + lppm, Fe3+30ppm)iZ§S L , 88TCT?<D8B*f»fll 

fc. US. tfciR#J2. 30>*,©WU 3ltt£*(ZftiS 0.7mm 
T'l&m Lfzfztb. ftH 0.8mmCD^- zL-yiZOlNTM^L 

fc. asm*. ia<w*«feiT*i iz^To 

[0033] 
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icWBIlftDXLrf^StL/co 

[0036] (tfc««4) S2(DNo.a,e<7)ja^c<7?TJU^ 



<fc U^S30mm, f^H 0.4ramO^-a-^&StiS Lfc. 
[0037] (ik««5) «2 0No.hOfflfltCDTJU$r: 

yft&30mnu 0.4mmc^^ a L 
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[004 1] »3«fcU W*>frt£*OlZ. *^0fla a o (N *>tifr*>tztz!b. £fcNo.23l* fcTU * HzCu^#*$tl 

0.14-21) I*. ^m^5*flM«ai»4*M?L«a r^&<. 3lMASeilELrL^txft:»ZnX«ftJI^» 
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